Aims: Alcohol abuse has long been known as a disease with social and economic burden to society. Given the complex nature of alcohol treatment, it is worthwhile to examine the change over time of patients admitted to residential alcohol abuse rehabilitation units. Methods: The data were collected from two Italian projects on alcoholics performed in the mid1990s (ASSALT) and in 2009 (CORRAL), respectively. Categorical variables were considered in terms of absolute and relative frequencies. Comparisons of relative frequencies between groups were assessed by means of Fisher's exact test. Mixed logistic regression models were fitted to CORRAL data to identify the predictors of the probability of being a polysubstance abuser or having a dual diagnosis. The association estimates were reported as adjusted odds ratios and relative 95% confidence intervals.
INTRODUCTION
Alcohol abuse has long been known to be a significant disease, representing a social and economic burden in societies. A recent paper showed that in Italy~5320 deaths (1530 female deaths and 3790 male deaths) or 5.9% of all deaths of people aged 15-64 years were estimated to be alcohol-attributable (Shield et al., 2013) . In 2001 the Italian Parliament approved a law aimed at the prevention, care and rehabilitation of alcoholics (Official Journal of the Italian Republic, 2001). Since then, the Italian Ministry of Health has issued an annual report on alcohol abuse treatment in Italy (Ministry of Health, 2014) . These reports help to understand the extent of these problems and their changing patterns. In 2000, 34,558 patients were referred to Public Alcoholism Services, compared with 69,770 patients in 2012. The doubled number could be the result of organizational improvements and increased sensitivity towards alcohol-related problems in these services. The number of patients treated is nevertheless very small compared to the potential demand for treatment in the population: a recent survey (Rehm et al., 2015) found a prevalence of alcohol dependence (AD) of 3.4% in the Italian population between 18 and 64 years of age (~37,600,000 people) (Istat, 2014) . In other words, there are potentially~1,300,000 people suffering from AD in Italy. In 2012, there were 454 Public Alcoholism Services in Italy, Services for the treatment of alcohol problems encompass statutory facilities such as the Public Ambulatory Services for addictions and Residential Alcohol Abuse Rehabilitation Units (RAARUs). Although they have different organizational structures, these services regard alcoholism as requiring a multidisciplinary approach which includes medical, psychological and social aspects (Klingemann et al., 1992) .
The Italian Ministry of Health report from 2014 showed that the number of polysubstance abusers increased from 7.3 % of AD patients in 2000 to 9.0 % in 2013. In the same period, the percentage of hospitalizations completely attributable to alcohol decreased from 9.2 to 4.0%. These facts are particularly important because the study carried out by the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) found that consequences due to substance use are more severe when alcohol and other drugs are abused in combination than when abused alone (Hasin and Grant, 2015) . As evidence of the potential harm of combining alcohol and other drugs, these findings could be applied to other countries, including Italy. The same source reported a decrease in the percentage of all the alcoholrelated diseases, with liver diseases remaining the most common (53% in 2011). The percentage of all other diseases was very low (e.g. polyneuropathy 1.9%). Comorbidity with psychiatric disorders was not reported. However, a recent survey based on Public Alcoholism Services in Northern Italy (Morandi et al., 2015) showed that 10.5% of patients had dual diagnosis (with a higher prevalence in women) and 10.6% used psychoactive substances other than alcohol (polysubstance abuse). Similarly, a recent paper reported high proportions of alcohol users in patients affected by psychiatric diseases varying from 65.5% (patients with a diagnosis of schizophrenia) to 88.9% (patients with a diagnosis of bipolar disorder) (Martinotti et al., 2014) . These patients are particularly problematic because, as suggested in literature, they may be at greater risk of psychosocial and interpersonal problems, treatment non-compliance, alcoholic relapse and attempted and completed suicide (Fein, 2015) .
Data from two Italian projects (ASSALT project and CORRAL project) conducted on patients admitted to RAARUs for AD or abuse was available and included information about both polyabuse and psychiatric comorbidities. The first project was carried out in the mid-1990s (Corrao et al., 1999) and the second in 2009 Zambon et al., 2013) .
We analyzed the data from the ASSALT and CORRAL projects which referred to patients admitted to a RAARU for AD: (a) to verify the change in the prevalence of polysubstance abusers and of patients with psychiatric comorbidities over this 15-year period; (b) to describe the changes in prevalence of other socio-demographical and clinical covariates in the same period; and (c) to identify the determinants in recent years associated to the likelihood of admitting a patient with dual diagnosis or polysubstance abuse to a RAARU (CORRAL project).
MATERIALS AND METHODS

Data sources
The data for the analysis was taken from two Italian projects carried out on the treatment assessment of AD in Italy in RAARUs.
In general, RAARUs include a program which provides highly structured treatment, such as group therapy, individual therapy and alcoholism-education sessions. The therapeutic approach is inspired by both American experience of the Minnesota Model (Anderson et al., 1999) , Croatian psychiatry studies (Hodolin and Corlito, 1996) and, lastly, German and Austrian 'psychosomatic clinics' (Hinnental and Cibin, 2011) . Specific features of this model are: shortness of hospitalization (28 days); intensity of intervention (physical, psychological and family-related); complexity of intervention itself (with provision of medical, psychological and educational services); multiprofessional intervention; elaboration of an aftercare project (Giorgi et al., 2015) .
The first study sample is selected from the ASSALT project data. This project was launched in the mid-1990s by the Epidemiological Group of the Italian Society of Alcohology (GESIA) with the main aim of identifying prognostic factors associated with alcoholism treatment outcomes. Details of the aims, design, phases and instruments of the ASSALT project are reported elsewhere (Corrao et al., 1999) . To summarize in brief, the ASSALT project was based on a multicenter observational prospective design. During 1993 During -1994 Public Alcohol Services extending across the whole of Italy (14 in the north, 2 in the center and 2 in the south) had recruited all the patients admitted during a 1-year period for dependence or abuse of alcohol. These services identified 680 patients (69% males) with a mean age of 45 years (range: 16-85). For each patient, data about polysubstance abuse and dual diagnosis was evaluated by DSM-IV, by the Cognitive Behavioral Assessment (CBA 2.0) and by the Symptom Distress Checklist (SCL 90) scales. The patients were then followed for a 2-year period. Among the Public Alcohol Services involved in the project there were four RAARUs (three in the north of Italy and one in the south).
The second study sample consists of all the patients admitted to a RAARU in 2009 participating in the CORRAL project, carried out with the aim of investigating the history of alcohol treatment and the socio-demographic and clinical variables of patients hospitalized in Italian RAARUs for AD or abuse. There were 12 RAARUs in this project (10 in the north of Italy, 1 in the center and 1 in the south). Patients with multiple hospitalizations during 2009 were recruited at their first episode of hospitalization. For each patient, the referent of the RAARU recorded several variables by means of a 26-item questionnaire including socio-demographic variables (age at recovery, education, occupation, residence), clinical variables (date of recovery, entity/figure sending for hospitalization, date of discharge, causes of admission to RAARU, causes of discharge, number of previous recoveries for alcohol problems, duration of AD, polysubstance abuse, duration of other dependence/abuse, alcohol intake in the month before the recovery) and treatment variable (type of treatment strategies during recovery). The presence of dual diagnosis was based on the variable relative to the causes of admission to RAARU where all physical and psychiatric comorbidities were reported by means of DSM-IV or ICD9 codes. Polysubstance abuse was evaluated by DSM-IV. The patients were then followed for a 1-year period. More details are reported elsewhere Zambon et al. 2013) .
The CORRAL and ASSALT projects were approved by the Scientific Committee of each RAARU involved in the project.
For the analysis we only considered data from admission at the RAARUs involved in the CORRAL and ASSALT projects. We only included patients admitted for AD problems: (a) because alcohol abusers represent a small proportion of patients admitted to a RAARU (7-8%), and (b) to increase the homogeneity of patients included in the analysis.
Statistical analysis
Analysis of ASSALT and CORRAL data All categorical variables were considered in terms of absolute and relative frequencies. Comparisons of relative frequencies between groups (ASSALT or CORRAL) were assessed by means of Fisher's exact test.
Analysis of only CORRAL data
To identify the association between several covariates and the probability of being a polysubstance abuser or a patient with dual psychiatric diagnosis we only considered patients at their first admission to a RAARU from CORRAL data to increase homogeneity between patients. We fitted mixed logistic regression models with dual diagnosis or polyabuse condition as a dependent variable and clinical/socio-demographic covariates as explanatory ones. We took into account the correlation between patients within the RAARU assuming a variance-covariance matrix of type compound symmetry which is particularly appropriate for clustered data with no time ordering. The association estimates between each explanatory covariate and the probability of being a polysubstance abuser or being affected by dual psychiatric diagnosis were reported as adjusted odds ratios (ORs) with the relative confidence interval (CI) at 95%.
We performed only two-tailed tests, and P-values of <0.05 were considered significant. All statistical analyses were carried out using SAS software v.9.3. Table 1 shows the distribution of the socio-demographic and clinical variables of the 120 patients taken from the ASSALT project and of the 1779 patients from the CORRAL project hospitalized for AD in a RAARU. The patients in the CORRAL project were older (P = 0.0003), with a higher level of education (P = 0.0204), less frequently affected by liver disease except cirrhosis (P < 0.0001) and polyneuropathy (P = 0.0001), more frequently abstinent in the month prior to hospitalization (P = 0.0102), with greater support from Public Ambulatory Services for Addictions (P < 0.0001). Moreover, a significant increase of patients with polysubstance abuse (P < 0.0001) and dual diagnosis (P < 0.0001) was observed in CORRAL compared to ASSALT data. Tables 2 and 3 refer to patients from the CORRAL project at their first episode of hospitalization (1040 patients). Table 2 reports the association estimates (adjusted ORs and relative 95% CIs) between patient explanatory covariates and the probability of being a polysubstance abuser. Patients aged 41-50 years and patients older than 50 years were less likely to be polyabusers than patients younger than 40 years (respectively OR: 0.44 (0.31-0.64) for 41-50 years old and OR: 0.17 (0.10-0.29) for >50 years old). Analogously the probability of being a polyabuser was lower in patients with liver diseases except cirrhosis (OR: 0.62 (0.41-0.95)). On the other hand, the presence of other comorbidities excluding pathologies affecting the liver and polyneuropathy and dual psychiatric diagnosis increased the probability of being a polysubstance abuser (OR: 2.67 (1.71-4.15) and OR: 2.06 (1.44-2.94), respectively). The results of the mixed model for dual psychiatric diagnosis are reported in Table 3 . In females the probability of dual diagnosis were higher compared to males (OR: 1.83 (1.35-2.48)), while the presence of cirrhosis and other comorbidities excluding pathologies affecting the liver and polyneuropathy was associated with a reduction of the probability of being affected by dual psychiatric diagnosis (OR: 0.49 (0.25-0.97) and OR: 0.68 (0.49-0.94), respectively).
RESULTS
DISCUSSION
The aim of this study was to describe the changes in prevalence of socio-demographical and clinical covariates, especially polysubstance abuse and dual diagnosis, across a 15-year period comparing two samples of patients admitted to a RAARU in the mid-1990s and in 2009. The main results of this study show that significant changes in patient characteristics occurred during this period.
First of all, a relevant increase of polysubstance dependent patients was observed in patients admitted to a RAARU. This trend is in line with recent studies which underline the growing interest in research on polysubstance use (Chiauzzi et al., 2013; Connor et al., 2014) since it is associated with increased mental illness, suicidal thoughts and attempts, poor physical health and high risk of being incarcerated (Morley et al., 2015) . Moreover, the observed positive association between younger age and increased probability of being a polysubstance abuser is confirmed by literature (Novais et al., 2016) . In a sample of 178 alcoholdependent outpatients, a multiple regression analysis showed that age, in addition to educational background, occupational status, years of alcoholism and the personality trait of being open to experience were predictors of being a multiple substance user.
Secondly, a significant increase of individuals with dual psychiatric diagnosis from mid-1990s to 2009 was observed; this finding is in line with various international reports and confirmed by the Italian data (Martinotti et al., 2014; Morandi et al., 2015) .
The significant higher rates of psychiatric disorders and polysubstance abuse in the more recent sample can be explained by the fact that individuals with co-occurring psychiatric or polysubstance disorders are more likely to seek treatment than individuals with a single disorder because of the functional impairments and distress they experience from their co-occurring disorder. With regard to the increase of psychiatric disorders, other possible explanations were: (a) the development of outpatient alcoholism programs as well as the higher presence of self-help groups in Italy since the 1990s Excluding polyneuropathy and pathologies affecting the liver. (Ministry of Health, 2014) , and (b) the evolution of the general characteristics of the use of alcohol in Italy, which are undergoing a change in the style of consumption from 'Mediterranean' patterns (the use, especially of wine, during meals and in a family context) to 'northern' patterns (the use of beer and strong drinks in entertainment situations, with a high presence of 'binge drinking'), especially in young people (Allamani et al., 2014) . In a recent survey carried out between January 2014 and April 2015, based on a sample of 4275 healthy subjects, aged 18-26 years and residing in different Italian cities located in the north, center and south of the country, 79.5% reported episodes of binge drinking (Martinotti et al., 2016) . This is an increasing phenomenon. In fact, the number of people who had experienced one or more episodes of drunkenness in the 3 months before interview increased to 6.9% of the population (aged 13 and over) in 2005, compared to 4.1% in 1993 (Allamani et al., 2010) . Moreover, the positive association between female sex and the probability of being affected by dual psychiatric diagnosis is in line with the evidence that women's heavy-drinking patterns and alcohol use disorders are associated with increased likelihood of many psychiatric problems, including depression, post-traumatic stress disorder, eating disorders and suicidality (Greenfield et al., 2010; Wilsnack et al., 2014; Erol and Karpyak, 2015) . Furthermore, the decreased presence of serious alcohol-related organic pathologies, the increase of abstinent patients before recovery and the increased use of outpatient services can be explained by the development of Public Ambulatory Services for addictions who take care of patients with alcohol problems before and after the hospitalization and the residential programs.
Residential programs are an important resource in alcoholism treatment (Heather, 1995) and recent studies showed that the majority of patients admitted for residential treatment were referred by the public ambulatory services for addictions. These programs initially focused on the treatment of alcohol-related problems for patients with a low prevalence of psychiatric problems and the primary intervention was based, on the one hand, on medical/hospitalization interventions and, on the other hand, on educational/motivational interventions facilitating self-help. In the last decade, the approach has changed and the results of this study suggest the need to pay greater attention to the use of substances other than alcohol and to psychiatric comorbidity, which entails greater importance of psychological and psychiatric interventions. Since the CORRAL individuals have more severe psychiatric and substance use problems than the ASSALT individuals, intervention efforts may be needed in order to keep them engaged; indeed, the best treatment outcomes are achieved when psychiatric and substance use treatments are integrated and delivered concurrently (Brunette et al., 2004; Drake et al., 2007) . Moreover, it is very important to develop 'shared care' models, widely used for all chronic diseases, in order to reduce the gap between the need and the provision of the treatment, which can only be achieved by investing in a network of comprehensive services that are integrated within healthcare and social structures (Maremmani et al., 2015a (Maremmani et al., , 2015b .
The strength of this study is that data is taken from two of the most important Italian projects conducted on patients admitted to alcohol rehabilitation units in recent years. However, several limitations of this paper should be underlined. Firstly, although the ASSALT and CORRAL projects were designed as natural experiments involving the planned observation of the usual therapeutic activity of the RAARUs which had participated in the projects, these results cannot be generalized for the entire population of alcoholics treated in Italy. Secondly, we compared frequencies from two samples (ASSALT and CORRAL) of unequal sizes. To deal with this limitation we applied a non-parametric approach which should be used when the sample sizes of study groups are unequal. In particular, we applied Fisher's exact test in order to also take into account the problem of low cell expected values (McHugh, 2013) . Moreover, we used a mixed logistic regression model to take into account the correlation between patients admitted to the same RAARU because it was shown that the performance of this model does not depend on inequality in group size (Heo and Leon, 2005) . Thirdly, based on CORRAL data, we performed an exploration of the associations between some socio-demographic and clinical covariates and the probability of being polyabusers and/or having psychiatric comorbidities. We cannot exclude the fact that other covariates not measured in this project could be associated with being a polyabuser and being affected by dual psychiatric diagnosis, allowing residual confounding. Finally, we chose to fit the mixed logistic regression models to take into account the correlation among patients within each RAARU. It is known that the ORs estimated from a logistic model are systematically more extreme than the corresponding prevalence ratios for common outcomes and caution is needed when using these findings to assess attributable risk, drive cost benefit analyses or shape policy goals (Lovasi et al. 2012) . Because our interest was turner to evaluate potential associations, we performed a sensitivity analysis considering a modified Poisson approach using robust error variances without taking into account the correlation among patients. This analysis identified as significant the same associations observed with the mixed logistic regression model. These findings suggest the need to pay great attention to the use of substances other than alcohol and to psychiatric comorbidity, which entails the need to pay considerable attention to both psychological/ psychiatric interventions and internal medicine/physical rehabilitation. Further research is needed to identify the best treatment strategy that is safe and effective for the new population of alcoholics.
